Fate map of mouse ventral limb ectoderm and the apical ectodermal ridge.
The apical ectodermal ridge (AER) is a critical signaling center at the tip of the limb that promotes outgrowth. In mouse, formation of the AER involves a gradual restriction of AER gene expression from a broad ventral preAER domain to the tip of the limb, as well as progressive thickening of cells to form a multilayered epithelium. The AER is visible from embryonic day 10.5 to 13.5 (E10.5-E13.5) in the mouse forelimb. Previous short-term fate mapping studies indicated that, once a cell is incorporated into the AER, its descendents remain within the AER. In addition, some preAER cells appear to become incorporated into the ventral ectoderm. In the present study, we used an inducible CreER/loxP fate mapping approach in mouse to examine the long-term contribution of preAER cells to limb ventral ectoderm, as well as the ultimate fate of the mature AER cells. We used a CreER transgene that contains Msx2 regulatory sequences specific to the developing AER, and demonstrate by marking preAER cells that, at stage 2 of mouse limb bud development, the majority of the ventral ectoderm that protrudes from the body wall later covers only the paw. Furthermore, when Msx2-CreER-expressing preAER cells are marked after the onset of preAER gene expression, a similar domain of paw ventral ectoderm is marked at E16.5, in addition to the AER. Strikingly, mapping the long-term fate of cells that form the mature AER showed that, although this structure is indeed a distinct compartment, AER-derived cells are gradually lost after E12.5 and no cells remain by birth. A distinct dorsal/ventral border nevertheless is maintained in the ectoderm of the paw, with the distal-most border being located at the edge of the nail bed. These studies have uncovered new aspects of the cellular mechanisms involved in AER formation and in partitioning the ventral ectoderm in mouse limb.